ABSTRACT
work required to remove a single electron from the rare gas shell of the normal atom. Each of these values is equal within experimental error to the ionization potential of the neighboring rare gas ion. The critical potential for low-current spark excitation gives the work required to remove two electrons by a single collision. Measurements of the photo-electric effect of the radiation from the thermionic discharge gave critical potentials near 35 volts in sodium and at 19 and 23 volts in potassium, while spectroscopic observations showed that near these potentials the spark spectra were excited. The structure of these spectra is of the rare gas arc type, and it follows that the excitation requires complete removal of the valence electron and displacement of an electron from the "rare gas shell" of the ion. It 57, pp. 185-190; 1923. •7 Zeit. f. Phys., 29, pp. 264-266; 1924. 145-156; 1922. 20 "Soft characteristic X rays," Proc. Roy. Soc, 102 A, pp. 389-410; 1923 . J i "Characteristic X rays of light elements," Phys. Zeits, 24, pp. 225-230; 1923 The increase in photo-electric effect at point (1) with sodium and lithium was relatively faint, and the single radiation potentials observed may measure superposed effects of points (1) and (2) instead of point (1) alone. 
IV. INTERPRETATION OF RESULTS
An alkali atom contains a single valence electron revolving around a core with an electron configuration which is similar to the immediately preceeding rare gas. The Bohr scheme for the distribution of electrons in these atoms is given in Table 4 . The most loosely bound electron group in the rare gas core contains, with the exception of lithium, eight electrons in two subgroups of azimuth numbers 2 and 1. These subgroups probably differ greatly in energy level, the ionization potential of the n x electrons being two or three times that of the n 2 subgroup.
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The n 2 level is presumably complex, the separations being too small to measure electrically. '* Naturwiss., 28, p. 579; 1924. » See Interpretation of Critical Potentials, Mohler; Bull., N. R. C, 9, p. 98; 1924. Table 3 measures the work required to remove an electron from the rare gas shell of the normal atom. In the cases of rubidium, potassium, and sodium an increase in ionization was observed at this point, which indicates that it is an ionization potential. The magnitude of the potential is consistent with the known values of corresponding levels in neighboring elements. This is best shown by plotting -. /-^.for elements against atomic number. Figure 8 shows the available data plotted for a series of elements near each alkali.
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The slopes of these curves where points are not given are determined by X-ray data.
For rubidium and potassium where electrical measurements were most reliable the observed points fall exactly on the curves for Nn, in and M n. m-We include on the Ln, IU curve a square which marks the L limit of sodium computed from X-ray frequencies of the K series. This computed value, 31.5 volts, lies exactly on the curve and is probably to be given more weight than the observed value. It is evident from the curves that the On, m value for caesium can be interpolated with fair certainty. The value, 13.5 volts, so derived is to be preferred to the rough measurement given in Table 3 Table 6 gives computed potentials and wave lengths for the X-ray emission line (presumably a doublet) and for the hypothetical excitation without ionization. It emphasizes the fact that an X-ray emission line does not measure an excitation potential and can not be a "resonance line" of a normal atom. It is probably identical with the "single line spectrum" of the ion. The first process is distinguished from the second, third, and fifth by the fact that it is the only type of excitation which will occur with low-current density. The probability of the second and third processes will increase as the square of the current, and, hence, the excitation will be favored by high currents. Processes of the fifth type will only occur with excessive currents and can be excluded from consideration.
As to the relative probability of process (4) Possibly the excitation is associated with the n x level, but speculation on this point would be premature. « "An exception to the principle of selection," Phil. Mag., 48, pp. 659-661; 1922. » Proc. Roy. Soc. 101, pp. 539-547; 1922. 
